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Supplementary Information 
 
Figure S1, related to Figure1. (A) DNMT3A is expressed in the domain where neural 
crest cells are formed. Expression pattern of DNMT3A in the early chick embryo by in 
situ hybridization at stages 10-11. DNMT3A is expressed in the dorsal neural tube and 
migratory neural crest cells, which are identified by HNK-1 antibody staining. Scale bar 
= 500 in whole mount, 100 in section (B) The decrease in FoxD3 expression 
corresponds with increases in the amount of DNMT3A morpholino introduced, 
suggesting dose-dependence. P<0.01 by contingency table followed by chi-square test. 
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Graph shows quantification of percentage of embryos with strong or mild loss of neural 
crest specifier FoxD3 expression when comparing MO side versus control side of same 
embryo. 3A = DNMT3A. Con=Control.  Pheno=phenotype. DNMT3A MO 0.4mM n=15, 
0.5mM n=10, 0.6mM n=17; Con0.6mM n=22. Scale bar = 200um 
 
 
 
Figure S2, related to Figure2. A mutated version of DNMT3A fails to rescue the 
loss-of-function phenotype. (A) Each embryo was electroporated on the left side with either DNMT3A MO or control MO (green in inset) in combination with a construct containing either a mutated form of DNMT3A in which the catalytic domains of DNMT3A were removed (NC1‐DNMT3A ‐Δcat domain) or an empty 
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vector (NC1). The construct is under control of a cranial neural crest specific enhancer for FoxD3 plus HSV‐tk basal promoter. At St.10, this mutated form of DNMT3A failed to rescue the loss‐of‐function phenotype. Over‐expression of this construct alone did not alter FoxD3 expression. Scale bar = 200um (B) Quantitation of the percentage of embryos in (a) with either strong or mild loss of FoxD3 expression. 3A MO + NC1 n=18, 3A MO + NC1‐3A‐Δcat n=18, con MO + NC1‐3A‐Δcat n=6. (C) Both Sox2 and Sox3 are methylated in the vicinity of their promoters. Chromatin immunoprecipitation (ChIP) was used to detect binding of 5‐methyl cytosine (5‐MeC) in the vicinity of transcriptional start site (TSS) of Sox2 and Sox3. The y axis represents input percentage (ChIP enriched/input) and x axis the distance from the TSS in kilobases (kb). The results show high occupancy of 5‐MeC at the TSS of Sox2 and Sox3 at St.8.  5‐MeC significantly binds to Sox2 at ‐1kb (0.0120% input) and ‐0.5kb (0.0067% input) compared to IgG binding at ‐1kb (0.0031%input) and ‐0.5kb (0.0026%input). 5‐MeC significantly binds to Sox3 at ‐1.5kb (0.0050% input) and ‐0.5kb (0.0040% input) compared to IgG binding at ‐1.5kb (0.0001%input) and ‐0.5kb (0.0003%input). Graph shows mean value ± standard deviation (SD) of a representative experiment.  (D)The loss of neural crest 
specifier gene expression is cell autonomous. FoxD3 is absent from cells containing 
DNMT3A MO but present in cells lacking DNMT3A MO (pointed by arrow) in the dorsal 
neural fold region. Scale bar = 50um 
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Figure S3, related to Figure3. (A-B) Identifying putative downstream targets of 
DNMT3A using Nanostring. The injected side of DNMT3A MO treated embryos shows 
>25% up-regulation of neural tube genes Sox2, Zic1, EMT related genes RhoA, Cx43A1, 
placode related genes Cyp26A1, Six4, as well as ERNI and FGF2 (n=3); in addition, there 
was >25% reduction of neural crest specifier genes Snail2, Sox9, TNIP1, FoxD3, Sox8, 
Sox10,  dorsal neural tube genes Wnt1, Wnt6 and placode genes DLX3 and Pax2; in 
contrast, no significant differences were noted in gene expression between control 
morpholino and uninjected side of the same embryo (n=3). (C) Genes up and down 
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regulated for >25% upon introduction of DNMT3A MO. (D) Control morpholino treated 
embryos have equivalent Sox2 expression on both sides of the embryo. n=9/9. Scale bar = 
100um (E) Control morpholino treated embryos have equivalent Sox2 and FoxD3 protein 
expression on both sides of the embryo. n=10/10. Scale bar = 100um 
 
Figure S4, related to Figure 4. Activated β-catenin fails to rescue the loss of FoxD3 
phenotype. (A) Each embryo was electroporated on the left side with either 
DNMT3A MO or control MO (green in inset) in combination with either an activated 
β-catenin driven by pCIG (pCIG‐act‐β-catenin) or an empty vector (pCIG). We tested whether activated β‐catenin could rescue the DNMT3A morpholino phenotype.  However, the results show no change in FoxD3 expression. (B) Quantitation of the percentage of embryos in (a) with either strong or mild loss of FoxD3 expression. 3A 
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MO + pCIG n=15, 3A MO + pCIG‐β-catenin n=12, con MO + pCIG‐β-catenin n=8. Scale 
bar = 100um(C) Knock-down of DNMT3A does not increase cell death. DNMT3A MO 
was electroporated into the left side and Control MO into the right side of the same 
embryo.  Embryos were fixed and sectioned at stage 9 and stained for Casp-3 
immunoreactivity.  Casp-3 positive cells were counted and compared between the left 
and right side. No difference was found between the two sides in n=3/3 embryos.  Figure 
shows one representative section. Scale bar = 100um (D) DNMT3A loss of function 
does not effect neural plate border genes Msx1 and BMP4, shown in whole mount and 
transverse section. DNMT3A MO was electroporated to left side of each embryo (FITC-
inset). n=6/6. Scale bar = 100um 
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Figure S5. Over-expression of Sox2 causes down-regulation of the neural crest 
specifiers genes FoxD3, Sox10 and Snail2. Overexpression construct containing avian Sox2 (green in inset) or GFP (Wakamatsu et al., 2004) was electroporated into the left side of stage 4‐5 embryos. Consistent with our findings after DNMT3A knock‐down, over‐expression of Sox2 caused down‐regulation of the neural crest specifier genes FoxD3, Sox10, and Snail2(arrowhead). n=10. Scale bar = 100um 
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qPCR Primers: 
sox2 -1kb Forward GATGTCGGGAGAAGCCATAG 
sox2 -1kb Reverse GGGTTGGAAGGAAGGAGAGA 
  
sox2-0.5kb Forward ACTCCCCAAAACCACACTTG 
sox2-0.5kb Reverse GTGTTTGCAAAAGGGGGTAA 
  
sox20.5kb Forward TTGCTGATCTCCGAGTTGTG 
sox20.5kb Reverse GATGGAAACCGAGCTGAAAC 
  
Sox2 ncN2 Forward GGGGAAAGCTCTGTTTAGCC 
Sox2 ncN2 Reverse TTTTCGTCTTCGGCATTTTT 
 
Sox3-1.5kb Forward AGGAGAAAGAGCGCAGACAG 
Sox3-1.5kb Reverse GTTCCCTCCGTGTGAAAGAA 
  
Sox3-0.5kb Forward CTCTCCAAACCGACCCATTA 
Sox3-0.5kb Reverse AGGAGGGGGAAGGAGTTTTC 
  
Sox3+0.5kb Forward CACAACTCGGAGATCAGCAA 
Sox3+0.5kb Reverse CAGCAAGGTCTTGGTCTTCC 
 
 
 
 
 
